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Study on Mixed Acid Anodic Oxidation and Chromium Free Sealing of
Aluminium Lithium Alloy
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Abstract: Aluminium lithium alloy was anodized in mixed acid electrolyte (sulfuric acid and citric acid
mixed solution) and then treated with chromium-free sealing in order to effectively improve its corro-
sion resistance. The micromorphology and surface components of anodic oxide films were characterized
and analyzed, and the thickness and corrosion resistance were also tested. The micromorphology, sur-
face composition, thickness and corrosion resistance of anodic oxide film were analyzed and character-
ized. The results show that a uniform porous anodic oxide film is formed on the surface of aluminium
lithium alloy after anodized in mixed acid electrolyte, which mainly contains Al, S and O elements,
and the thickness is 12.8 um. The corrosion resistance of anodic oxide film is better than that of alumini-
um lithium alloy. Boiling water sealing, zirconium salt sealing, nickel salt sealing and cerium salt seal-

ing have little effect on the thickness of anodic oxide film, but the surface flatness and compactness of
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the anodic oxide film after sealing were improved, and the corrosion resistance was improved obvious-

ly. Hydrated alumina, cerium hydroxide and cerium oxide simultaneously generated during the process

of cerium salt sealing, which could better fill and cover the holes, and the sealing effect was better than

that of boiling water sealing, zirconium salt sealing and nickel salt sealing. Therefore, the surface of ce-

rium salt sealed anodic oxide film is more smooth and compact and the corrosion resistance is enhanced.

The charge transfer resistance is more than one order of magnitude higher than that of aluminium lithi-

um alloy, and the corrosion weight loss is only 1/9 of that of aluminium lithium alloy, which can signif-

icantly improve the corrosion resistance of aluminium lithium alloy.

Keywords: aluminium lithium alloy; anodized with mixed acid electrolyte; corrosion resistance; chro-

mium-free sealing
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Tab.1 Composition of sealing solution and process parameters
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Fig.1 Distribution of elements on the surface of different anodic oxide films
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Fig.2 Micromorphology of aluminium lithium alloy and different anodic oxide films
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Fig.3 Thickness of different anodic oxide films
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Fig.4 Electrochemical impedance spectroscopy of alumin-

ium lithium alloy and different anodic oxide films
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Tab.3 Electrochemical impedance spectrum fitting results
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